A cis-Diol/pH Dual-Responsive Upconversion Nanoplatform: Synthesis, Characterization, and In Vitro Demonstration.
Integrating the functions of bioimaging, targeting and controlled release of therapeutic agents into a single nanoparticle is of great interests in nanomedicine and nanobiology. Herein, a cis -diol/pH dual-responsive upconversion nanoparticle (UCNP)-based theranostic platform has been developed for delivery of the anticancer drug to cancer cells. This nanoplatform is based on the strategic design of targetable hyaluronan modified UCNPs (HA-UCNPs) that are coupled with aminobenzeneboronic acid (APBA) to obtain APBA-UCNPs, having favorable tumor selectivity as well as the capacity for capturing cis-diol-containing therapeutics. The controlled release function is then achieved through the self-assembly of hydroxycamptothecin derivative ligands onto the surfaces of APBA-UCNPs, which is controllable in a stimuli-dependent manner. The UCNP-based theranostic probe taken up by tumor cells via receptor-mediated endocytosis liberates drugs triggered by competitive glucose at low pH in endosomes/lysosomes, resulting in cell apoptosis. The dual-responsive mechanism of boronate ester bonds gives a chemoselective strategy for controlled release of drug within tumor cells, establishing an alternative approach to treat a broad spectrum of diseases exploiting similar boronic acid-involved therapeutics.